Pulmonary vascular resistance (PVR) and PVR index (PVRI) are key variables in a broad range of contexts, including prediction of outcomes in heart and liver transplantation, determining candidacy for closure of atrial or ventricular septal defects, and guiding treatment of pulmonary hypertension. Significant variability exists among the units used to report PVRI in current literature, making the interpretation of data and translation into clinical practice difficult. Here, we will review the measurement and derivation of PVR and PVRI and demonstrate the extent of confusion in the literature. We conducted a literature search of all published articles in PubMed using the term "PVRI." This yielded 218 sources with defined units for PVRI, including 33 unique variants. Among all reviewed literature, 45.4% of sources reported PVRI with units ending in m 2 (meters squared), which we defined as correct, whereas 54.6% reported PVRI with units not ending in m 2 , which we defined as incorrect.
1 | BACKGROUND
| Pulmonary vascular resistance
Pulmonary vascular resistance (PVR) describes the resistance that blood must overcome to pass through the pulmonary vasculature. In the absence of intracardiac shunting, pulmonary blood flow (Qp) and cardiac output (CO) can be accurately measured using the thermodilution method. 1 However, in the presence of a right-to-left shunt, the thermodilution method may be confounded by recirculation of the indicator (most often cold saline injectate) through the shunt or tricuspid regurgitation. 4 In such cases, the Fick method can be used to determine Qp. It should be noted that recent studies have called into question the interchangeability of the thermodilution and Fick methods for the determination of cardiac output. 5 Moreover, the accuracy of the Fick method is dependent on the proper assessment of oxygen consumption (VO2). VO2 can be determined through direct measurement or derived using empirical formulae. While both methods of VO2 determination are commonly used, most authors agree that measured VO2 is superior to estimated VO2 for the calculation of pulmonary blood flow. [6] [7] [8] When comparing these methods directly, Chase et al found significant discrepancies between measured and estimated VO2 in the setting of heart failure with reduced ejection fraction. 9 Therefore, measured VO2 should be used whenever possible.
Next, oxygen saturations are obtained from the pulmonary veins (or from the left atrium or ventricle or assumed if necessary) and from the pulmonary arteries. The following formula is used to determine the oxygen content at each location:
Oxygen content = Hb g=dL ð Þ× 10 dL=L × 1:36 mL=g × %saturation:
The difference between the pulmonary veins and arteries can then be determined through simple subtraction. All of the above equations can then be used to determine PVR.
| PVR index
Clinicians change to m 2 when they are brought up to the numerator in the final result for PVRI:
In adult cardiology, the cardiac index (CI) is the most ubiquitous measurement reported, and its units are L min 
| METHODS
A literature search for the term "PVRI" was conducted for all journal articles published between 1 January, 1980 and 3 April, 2018 using PubMed. Search results were screened for duplicates. The clinical context and units used to define PVRI were recorded for each source.
Text, figures, and tables were checked for consistency. Units were recorded as published and then standardized to a common format for ease of classification.
Presumed typographical errors were checked against the remainder of text and figures. The units "U," "IU," and "UW" were presumed were used to define PVRI, the entries were recorded as "ambiguous."
When different units were used to describe PVRI within a single article, each variant was recorded. Sources were classified as either pediatric or nonpediatric. Pediatric sources were defined as those published in pediatric journals or in which the study subjects were children (age < 18), or in which the primary citations were in pediatric journals. When present, the method used for measuring VO2 or calculating PVRI was also recorded.
The initial literature search yielded 326 unique articles in which PVRI was a key variable. Of these results, 94 were excluded because of lack of availability of the full article or text, and 14 were excluded because of ambiguous or undefined units. This yielded 218 sources with defined units for PVRI and full-text availability. Forty-five articles were determined to be pediatric in nature; 173 were deemed nonpediatric ( Figure 1 ). 
| RESULTS

Among
| CONCLUSIONS
Given that PVRI is incorrectly or ambiguously defined in the majority of reviewed literature, it is evident that significant confusion exists among the medical and scientific community. Compounding this issue
further is the high degree of variability in the measurement of components used to determine PVRI, including VO2, pressure, and flow. The use of incorrect units or inconsistent measurements creates the Other clinical areas where PVRI plays an important role include:
choice of pharmacotherapy in the medical management of pulmonary hypertension, vasopressor selection in critically ill patients, and hemodynamic assessment in the perioperative period.
